Intra-nigral infusion of Cu-free superoxide dismutase prevents paraquat-induced behavioural stimulation and ECoG epileptogenic discharges in rats.
In adult rats, with cannulae chronically implanted by a stereotactic instrument into the substantia nigra (pars compacta), the electrocortical (ECoG) and behavioural effects elicited by intranigral infusion of paraquat and the prevention of these effects by prior administration into the same site of different types of superoxide dismutase, were studied. Paraquat (50 micrograms) produced an intense pattern of behavioural stimulation, contralateral circling and repetitive discharges of high voltage ECoG spikes. The effects of paraquat were abolished in all of the animals pretreated into the same site with copper-free superoxide dismutase. Pretreatment with native Cu, Zn-superoxide dismutase prolonged significantly the latency of onset but did not prevent the behavioural stimulation and ECoG spikes evoked by paraquat. On the contrary, pretreatment with albumin or saline did not confer any protection against the neurotoxicological changes induced by paraquat. In conclusion, the present experiments showed that motor, ECoG and lethal effects of paraquat were completely prevented by Cu-free superoxide dismutase, suggesting that the central effects of this herbicide are in some way related to the release in the brain of copper and/or other transition metal ions.